Hypoxic contraction of isolated rat pulmonary artery.
This study was undertaken to test if isolated rat pulmonary artery (PA) rings contract in response to hypoxia, if the response behaves similarly to previously described physiologic and pharmacologic features of hypoxic pulmonary vasoconstriction (HPV) in the isolated perfused rat lung and if the endothelium is necessary for the response. Rings (2-3 mm wide) cut from the main extrapulmonary PA branches were studied. Hypoxic contractions of up to 80 mg (mean +/- S.E. 34 +/- 5 mg, n = 20) were seen in resting rings. The contraction was more reproducible and was potentiated in rings prestimulated with either phenylephrine, norepinephrine, KCl, angiotensin II or the thromboxane mimetic U46619. The magnitude of the hypoxic contraction was proportional to the level of prestimulation and the severity of the hypoxia, with maximum hypoxic contraction seen during exposure to 0% oxygen. The hypoxic dose response showed a threshold bath pO2 of between 30 and 60 Torr, was potentiated by BAY K8644 (10(-7) M), was inhibited by both nifedipine (10(-7) M) and cooling to 29 degrees C and was not inhibited by meclofenamate (1.6 x 10(-6) M). All these characteristics are comparable to previously described features of HPV in the isolated perfused rat lung. Removal of the endothelium resulted in a 48-80% reduction in maximum PA hypoxic contraction. Similar hypoxic contraction was seen in precontracted aortic rings. We conclude that the hypoxic contraction of isolated rat PA may be a useful in vitro model of HPV, that both the endothelium and smooth muscle may be involved in the sensing of PO2 and that the direct hypoxic response is not unique to pulmonary arteries.